12 United States Patent

Z.emler et al.

US012012751B2

US 12,012,751 B2
*Jun. 18, 2024

(10) Patent No.:
45) Date of Patent:

(54)

(71)
(72)

(73)

(%)

(21)
(22)

(65)

(63)

(1)

(52)

(58)

DYNAMIC, FIRE-RESISTANCE-RATED
THERMALLY INSULATING AND SEALING
SYSTEM FOR USE WITH CURTAIN WALL
STRUCTURES

Applicant: Hilti Aktiengesellschaft, Schaan (LI)

Inventors: Matthew Zemler, Corinth, TX (US);
Chad Stroike, Roanoke, TX (US);
Arndt Andresen, North Richland Hills,

TX (US)
Assignee: Hilti Aktiengesellschaft, Schaan (L)
Notice: Subject to any disclaimer, the term of this

patent 1s extended or adjusted under 35
U.S.C. 154(b) by O days.

This patent 1s subject to a terminal dis-
claimer.

Appl. No.: 18/464,787

Filed: Sep. 11, 2023

Prior Publication Data

US 2023/0417048 Al Dec. 28, 2023
Related U.S. Application Data

Continuation of application No. 18/324,766, filed on
May 26, 2023, which 1s a continuation of application

(Continued)
Int. CL
E04B 1/76 (2006.01)
E04B 1/94 (2006.01)
(Continued)
U.S. CL
CPC .......... E04B 1/7675 (2013.01); E04B 1/7616

(2013.01); E04B 1/7625 (2013.01);

(Continued)

Field of Classification Search
CPC .... EO4B 1/6815; EO4B 1/7612; EO4B 1/7616;
EO4B 1/7625; EO4B 1/7675; FO4B 1/94;

(Continued)

(56) References Cited
U.S. PATENT DOCUMENTS
1,821,011 A 9/1931 Greenlaw
1,963,923 A 6/1934 Sinel
(Continued)
FOREIGN PATENT DOCUMENTS
CA 2787642 3/2013
CA 2841523 9/2014
(Continued)

OTHER PUBLICATTONS

Document 6, Filed Oct. 27, 2022, “First Amended Complaint for
Patent Infringement” in Case 1:22-cv-01383-CFC (in the U.S.

District Court for the District of Delaware).
(Continued)

Primary Examiner — James M Ference

(74) Attorney, Agent, or Firm — Grineberg and Myers
PLLC

(57) ABSTRACT

Described 1s an approved dynamic construction for eflec-
tively thermally insulating and sealing of a safing slot
between a tloor of a building and an exterior wall construc-
tion wherein the exterior wall construction comprises a
curtain wall configuration defined by an interior wall glass
surface including one or more aluminum framing members,
wherein the vision glass extends to the finished floor level
below. The dynamic, thermally 1nsulating and sealing sys-
tem comprises a first element for receiving the insulating
clements and positioned 1n the zero spandrel area of a glass
curtain wall construction including only vision glass to
maintain thermally insulating and sealing of the safing slot
during exposure to fire and heat as well as movement 1n
order to maintain a complete seal extending across the safing
slot.

21 Claims, 2 Drawing Sheets




US 12,012,751 B2

Page 2

Related U.S. Application Data

No. 17/660,107, filed on Apr. 21, 2022, now Pat. No.
11,697,934, which 1s a continuation of application
No. 16/610,512, filed as application No. PCT/
EP2018/063088 on May 18, 2018, now Pat. No.

11,339,566, which 1s a continuation of application

No. 15/600,295, filed on May 19, 2017, now Pat. No.

10,202,759,
(51) Int. CL
E04B 2/90 (2006.01)
E04B 2/96 (2006.01)
FEO4B 1/68 (2006.01)
FEO4B 1/84 (2006.01)
(52) U.S. CL
CPC .., E04B 1/948 (2013.01); E04B 2/90
(2013.01); E04B 2/96 (2013.01); E04B 1/6815
(2013.01); £E04B 1/7612 (2013.01);, E04B
2001/8438 (2013.01); E04B 1/94 (2013.01)
(58) Field of Classification Search
CPC ... E0O4B 1/948; EO4B 2/90; EO4B 2/96; E04B
2001/8438
See application file for complete search history.
(56) References Cited
U.S. PATENT DOCUMENTS
2,080,080 A 5/1937 Lawrence et al.
3,604,167 A 9/1971 Hays
3,753,843 A 8/1973 Hutchison
3,786,604 A 1/1974 Kramer
4,204,373 A 5/1980 Davidson
4,344,265 A 8/1982 Davidson
4,449,341 A 5/1984 Taglianett: et al.
4,517,779 A 5/1985 Dunsworth
4,571,905 A 2/1986 Kaminaga
4,662,136 A 5/1987 Tanikawa et al.
4,669,240 A 6/1987 Amormino
4,781,003 A 11/1988 Rizza
4,866,898 A 9/1989 LaRoche et al.
4,873,805 A 10/1989 Ting
5,154,029 A 10/1992 Sturgeon
5,318,997 A 6/1994 QOkada et al.
5,502,937 A 4/1996 Wilson
5,508,079 A 4/1996 Grant et al.
5,519,068 A 5/1996 (Qkada et al.
5,765,332 A 6/1998 Landin et al.
5,889,067 A 3/1999 Jang et al.
5,960,594 A 10/1999 Cronin
5,987,833 A 11/1999 Heflelfinger et al.
6,058,668 A 5/2000 Herren
6,207,245 Bl 3/2001 Miller et al.
6,357,504 Bl 3/2002 Patel et al.
6,360,502 Bl 3/2002 Stahl, Jr.
D502,147 S 2/2005 Sta'l' ST
7,152,385 B2 12/2006 Morgan et al.
7,240,905 Bl 7/2007 Stahl, Sr.
7,373,761 B2 5/2008 Sta'l' ST
7,424,793 Bl 9/2008 Shrlver
7,427,050 B2 9/2008 Stahl, Sr. et al.
7,523,590 B2 4/2009 Sta'l' ST
7,596,914 B2 10/2009 Stahl, Sr. et al.
7,644,549 B2 1/2010 Speck
7,685,792 B2 3/2010 Stahl, Sr. et al.
7,694,474 Bl 4/2010 Sta'l' Sr. et al.
7,765,753 Bl 8/2010 Shriver
7,797,893 B2 9/2010 Stahl, Sr. et al.
7,827,746 B2 11/2010 Speck
7,856,775 B2 12/2010 Stahl, Jr.
7,886,491 Bl 2/2011 Shriver
7,886,904 Bl 2/2011 Evans
7971813 B2 7/2011 O’Leary et al.

D657,232
8,234,827
8,318,304
8,375,600
8,397,452
8,404,485
8,578,672
8,584,415
8,601,760
8,671,645
8,683,703
8,782,977
8,793,946
8,809,475
8,887,458
8,955,275
9,016,013
9,016,014
9,476,202
9,869,086
10,017,939
10,138,629
10,202,759
10,323,409
10,352,040
10,415,239
10,519,653
10,538,915
10,597,867
10,648,172
10,669,709
10,731,338
10,837,169
10,914,065
10,920,417
10,982,435
11,002,007
1,035,121
;,060,280
1,091,908
1,124,962
1,339,566
1,492,799
1,692,343

P j— p— p— — — p—

11,697,934

11,713,572
11,834,824

2006/0016133
2006/0138251
2007/0125018
2007/0151183
2007/0175125
2007/0204540
2007/0261339
2007/0261343
2009/0126297
2010/0107532
2011/0011019

201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201

1/0088342
1/0094°759
1/0209426
2/0180414
3/0061544
3/0091790
3/0097948
3/0269272
4/0020915
4/0137494
4/0360115
5/0007515
5/0047276
5/0113891
5/0240488
5/0284950
6/0222653
6/0356034

7/0145685

S

Bl
B2
B2
B2
B2
B2
B2
B2
Bl
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
Bl
Bl
B2
B2
Bl
B2
B2
B2
Bl
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2

B2

B2
B2

> 2

AN AN A N AN AN AN AN ANAAA AN A AN

4/201
8/201
11/201
2/201
3/201
6/201
11/201
11/201
12/201

10/201
11/201

10/201

11/201

12/201

10/201

12/201

10/201

12/201

3/201
4/201
7/201
8/201

2/201
4/201
4/201

1/201
7/201

2/201
6/201
7/201
9/201

1/202
3/202
5/202
6/202
8/202

5/202

7/202

7/202

8/202

1/200
6/200
6/200
7/200
8/200
9/200

5/200
5/201

1/2011
4/2011
4/2011
9/2011

7/201
3/201
4/201
4/201

1/201
5/201

1/201
2/201
4/201
8/201

8/201

5/201

@@@@@mmmmmmmhhhhhhwwwwwwmmm

0
0
0
0
0

11/2020
2/2021
2/2021
4/2021
5/2021
6/2021
7/2021
8/2021
9/2021

2

11/2022

3

3

3

12/2023

0
0
7
7
7
7

11/2007
11/2007

9
0

qmmmmmmmhhhwwwwm

Stahl, Sr. et al.
Schroeder, Sr. et al.
Valenziano
Stahl, Jr. et al.
Stahl, Sr. et al.
Hilburn
Mattox et al.
Stahl, Jr. et al.
Hilburn, Jr.
Shriver
Shriver
Burgess

Stahl, Jr. et al.
Lopes

Lopes

Stahl, Jr.

Stahl, Jr. et al.
Shriver
Clancy et al.
Andresen
Andresen
Schulz-Hanke et al.
Andresen et al.
Robinson

Preston
Schulz-Hanke et al.
Schulz-Hanke et al.

Zemler et al.
Hulteen et al.
Andresen et al.
Zemler et al.

Zemler et al.
Ober et al.

Pilz

Hulteen et al.
Foerg et al.
Zemler et al.
Klein et al.
Zemler et al.
Paetow et al.
Andresen et al.
Zemler et al.

Zemler et al.
Andresen

tttttttttttttttttt

Zemler

ttttttttttttttttt

Zemler et al.
Zemler et al.
Speck

Stahl, Sr.
Stahl, Sr.
Stahl, Sr. et al.
Stahl, Sr. et al.
Stahl, Sr. et al.
Stahl, Sr. et al.
Stahl, Sr. et al.

Stahl, Jr. et al.
Stahl, Sr. et al.
Lopes

Pollack

Burgess

Stahl, Jr. et al.
Stahl, Jr. et al.

Burgess
Tumer

Lopes

Stahl, Jr. et al.
Stahl, Jr.
Stahi, Jr.

(Gandolfo et al.
Evensen et al.
Evensen et al.
Stramandinoli

Niehaus et al.
Andresen

Andresen

E04B 2/90

52/396.01

E04B 1/7675

52/396.01



US 12,012,751 B2
Page 3

(56) References Cited
U.S. PATENT DOCUMENTS

2017/0284085 Al  10/2017 Ting

2017/0370097 Al  12/2017 Schulz-Hanke et al.

2018/0002922 Al 1/2018 Schulz-Hanke et al.

2018/0030724 Al 2/2018 Schulz-Hanke et al.

2018/0163397 Al 6/2018 Long et al.

2018/0258634 Al 9/2018 Schulz-Hanke et al.

2018/0266589 Al 9/2018 Stroike et al.

2018/0334799 Al 11/2018 Andresen et al.

2019/0063064 Al 2/2019 Paetow et al.

2019/0071865 Al 3/2019 Andresen et al.

2019/0078327 Al 3/2019 Schulz-Hanke et al.

2019/0284798 Al 9/2019 Klein et al.

2020/0056371 Al 2/2020 Zemler et al.

2020/0056372 Al 2/2020 Andresen et al.

2020/0263417 Al 8/2020 Zemler et al.

2020/0291644 Al 9/2020 Ober

2020/0325678 Al  10/2020 Zemler et al.

2020/0330803 Al  10/2020 Stahl, Jr. et al.

2020/0332525 Al 10/2020 Klemn et al.

2021/0156141 Al 5/2021 Zemler et al.

2021/0222423 Al 7/2021 Zemler et al.

2021/0230869 Al 7/2021 Klein et al.

2021/0381230 Al  12/2021 Andresen et al.

2022/0127849 Al 4/2022 Zemler et al.

2022/0154455 Al 5/2022 Zemler et al.

2022/0243461 Al 8/2022 Zemler et al.

2022/0268016 Al 8/2022 Zemler et al.

2023/0038158 Al* 2/2023 Zemler ................... E04B 1/948

2023/0272615 Al* 8/2023 Andresen .............. E04B 1/7625
52/396.01

2023/0279658 Al 9/2023 Zemler et al.

2023/0295917 Al* 9/2023 Zemler ..................... E04B 2/96
52/396.01

FOREIGN PATENT DOCUMENTS

CA 2849597 12/2014
GB 2503465 1/2014
JP 2010-57757 3/2010
JP 2011-190613 9/2011
JP 2011-190614 9/2011
JP 2012-225082 11/2012
JP 2012-225802 11/2012
KR 2002-0083301 11/2002
KR 10-1168757 7/2012
KR 10-2012-01399356 12/2012
WO 2007/061572 5/2007
WO 2014/081446 5/2014
WO 2015/023313 2/2015

OTHER PUBLICATIONS

Exhibit 1 to Document 6, Filed Oct. 27, 2022, “First Amended
Complaint for Patent Infringement™ in Case 1:22-cv-01383-CFC (1n

the U.S. District Court for the District of Delaware).

Exhibit 2 to Document 6, Filed Oct. 27, 2022, “First Amended
Complaint for Patent Infringement™ in Case 1:22-cv-01383-CFC (1n
the U.S. District Court for the District of Delaware).

Exhibit 3 to Document 6, Filed Oct. 27, 2022, “First Amended
Complaint for Patent Infringement™ in Case 1:22-cv-01383-CFC (in
the U.S. District Court for the District of Delaware).

Exhibit 4 to Document 6, Filed Oct. 27, 2022, “First Amended
Complaint for Patent Infringement™ in Case 1:22-cv-01383-CFC (1n
the U.S. District Court for the District of Delaware).

Exhibit 5 to Document 6, Filed Oct. 27, 2022, “Fiurst Amended
Complaint for Patent In-Fringement” 1n Case 1:22-cv-01383-CFC
(in the U.S. District Court for the District of Delaware).

Exhibit 6 to Document 6, Filed Oct. 27, 2022, “First Amended
Complaint for Patent Infringement™ in Case 1:22-cv-01383-CFC (1n
the U.S. District Court for the District of Delaware).

Exhibit 7 to Document 6, Filed Oct. 27, 2022, “First Amended
Complaint for Patent Infringement™ in Case 1:22-cv-01383-CFC (in

the U.S. District Court for the District of Delaware).

Exhibit 8 to Document 6, Filed Oct. 27, 2022, “First Amended

Complaint for Patent Infringement” 1n Case 1:22-cv-01383-CFC (in
the U.S. District Court for the District of Delaware).

Exhibit 9 to Document 6, Filed Oct. 27, 2022, “Fiurst Amended
Complaint for Patent Infringement” in Case 1:22-cv-01383-CFC (in
the U.S. District Court for the District of Delaware).

Exhibit 10 to Document 6, Filed Oct. 27, 2022, “First Amended
Complaint for Patent Infringement” in Case 1:22-cv-01383-CFC (in
the U.S. District Court for the District of Delaware).

Exhibit 11 to Document 6, Filed Oct. 27, 2022, “First Amended
Complaint for Patent Infringement” in Case 1:22-cv-01383-CFC (in
the U.S. District Court for the District of Delaware).

Exhibit 12 to Document 6, Filed Oct. 27, 2022, “First Amended
Complaint for Patent Infringement” in Case 1:22-cv-01383-CFC (in
the U.S. District Court for the District of Delaware).

Exhibit 13 to Document 6, Filed Oct. 27, 2022, “First Amended
Complaint for Patent Infringement” in Case 1:22-cv-01383-CFC (in
the U.S. District Court for the District of Delaware).

Exhibit 14 to Document 6, Filed Oct. 27, 2022, “First Amended
Complaint for Patent Infringement” in Case 1:22-cv-01383-CFC (1n
the U.S. District Court for the District of Delaware).

Exhibit 15 to Document 6, Filed Oct. 27, 2022, “First Amended
Complaint for Patent Infringement” 1n Case 1:22-cv-01383-CFC (in
the U.S. District Court for the District of Delaware).

Exhibit 16 to Document 6, Filed Oct. 27, 2022, “First Amended
Complaint for Patent Infringement” in Case 1:22-cv-01383-CFC (in
the U.S. District Court for the District of Delaware).

Document 15, Filed Dec. 19, 2022, “Specified Technologies, Inc.’s
Answer to First Amended Complaint for Patent Enfrengment,
Defences, and Counterclaims™ 1n Case 1:22-cv-01383-CFC (1n the
U.S. District Court for the District of Delaware).

Exhibit 1 to Document 16, Filed Dec. 19, 2022, “Specified Tech-
nologies, Inc.’s Answer to First Amended Complaint for Patent
Infringement, Defenses, and Counterclaims™ 1n Case 1:22-cv-01383-
CFC (in the U.S. District Court for the District of Delaware).
Exhibit 2 to Document 16, Filed Dec. 19, 2022, “Specified Tech-

nologies, Inc.’s Answer to First Amended Complaint for Patent
Infringement, Defenses, and Counterclaims™ 1n Case 1:22-cv-01383-
CFC (in the U.S. District Court for the District of Delaware).

Exhibit 3 to Document 16, Filed Dec. 19, 2022, “Specified Tech-
nologies, Inc.’s Answer to First Amended Complaint for Patent
Infringement, Defenses, and Counterclaims™ 1n Case 1:22-cv-01383-
CFC (in the U.S. District Court for the District of Delaware).

Exhibit 4 to Document 16, Filed Dec. 19, 2022, “Specified Tech-
nologies, Inc.’s Answer to First Amended Complaint for Patent
Infringement, Defenses, and Counterclaims™ 1n Case 1:22-cv-01383-
CFC (in the U.S. District Court for the District of Delaware).

Exhibit 5 to Document 16, Filed Dec. 19, 2022, “Specified Tech-

nologies, Inc.’s Answer to First Amended Complaint for Patent
Infringement, Defenses, and Counterclaims™ 1n Case 1:22-cv-01383-
CFC (in the U.S. District Court for the District of Delaware).

Exhibit 6 to Document 16, Filed Dec. 19, 2022, “Specified Tech-
nologies, Inc.’s Answer to First Amended Complaint for Patent
Infringement, Defenses, and Counterclaims™ 1n Case 1:22-cv-01383-
CFC (1n the U.S. District Court for the District of Delaware).

Exhibit 7 to Document 16, Filed Dec. 19, 2022, “Specified Tech-
nologies, Inc.’s Answer to First Amended Complaint for Patent
Infringement, Defenses, and Counterclaims™ 1n Case 1:22-cv-01383-
CFC (1n the U.S. District Court for the District of Delaware).

Exhibit 8 to Document 16, Filed Dec. 19, 2022, “Specified Tech-
nologies, Inc.’s Answer to First Amended Complaint for Patent
Infringement, Defenses, and Counterclaims™ 1n Case 1:22-cv-01383-
CFC (1n the U.S. District Court for the District of Delaware).

Exhibit 9 to Document 16, Filed Dec. 19, 2022, “Specified Tech-
nologies, Inc.’s Answer to First Amended Complaint for Patent

Infringement, Defenses, and Counterclaims™ 1n Case 1:22-cv-01383-
CFC (1n the U.S. District Court for the District of Delaware).

Exhibit 10 to Document 16, Filed Dec. 19, 2022, “Specified
Technologies, Inc.”S Answer to First Amended Complaint for Patent
Infringement, Defenses, and Counterclaims™ 1n Case 1:22-cv-01383-
CFC (1n the U.S. District Court for the District of Delaware).

Exhibit 11 to Document 16, Filed Dec. 19, 2022, “Specified

Technologies, Inc.”S Answer to First Amended Complaint for Patent



US 12,012,751 B2
Page 4

(56) References Cited
OTHER PUBLICATIONS

Infringement, Defenses, and Counterclaims™ in Case 1:22-cv-01383-
CFC (in the U.S. District Court for the District of Delaware).
Exhibit 12 to Document 16, Filed Dec. 19, 2022, “Specified
Technologies, Inc.”S Answer to First Amended Complaint for Patent
Infringement, Defenses, and Counterclaims™ in Case 1:22-cv-01383-
CFC (in the U.S. District Court for the District of Delaware).
International Search Report dated Aug. 30, 2018, in PCT/EP2018/
063088.

Written Opinion dated Aug. 30, 2018, in PCT/EP2018/063088.
Appendix A Filed with Document filed Jul. 7, 2023, “Specified
Technologies, Inc. ’s Invalidity contentions™ in Case 1:22-cv-01383-
CFC (1n the U.S. District Court for the District of Delaware).
Appendix B Filed with Document filed Jul. 7, 2023, “Specified

Technologies, Inc. ’s Invalidity contentions™ 1in Case 1:22-cv-01383-
CFC (in the U.S. District Court for the District of Delaware).

Appendix C Filed with Document filed Jul. 7, 2023, “Specified
Technologies, Inc. ’s Invalidity contentions™ 1in Case 1:22-cv-01383-

CFC (in the U.S. District Court for the District of Delaware).
Appendix D Filed with Document filed Jul. 7, 2023, “Specified

Technologies, Inc. ’s Invalidity contentions™ 1in Case 1:22-cv-01383-
CFC (in the U.S. District Court for the District of Delaware).

Document filed Jul. 7, 2023, “Specified Technologies, Inc. ’s
Invalidity contentions” 1n Case 1:22-cv-01383-CFC (in the U.S.
District Court for the District of Delaware).

Document STI-1383-001502 Filed with Document filed Jul. 7,
2023, “Specified Technologies, Inc. ’s Invalidity contentions™ in
Case 1:22-cv-01383-CFC (in the U.S. District Court for the District
of Delaware).

Document STI-1383-001526 - 001528 Filed with Document filed

Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the

District of Delaware).
Document STI-1383-001533 - 001552 Filed with Document filed

Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-001553 - 001556 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-001557 - 001562 Filed with Document filed

Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the

District of Delaware).
Document STI-1383-001567 Filed with Document filed Jul. 7,

2023, “Specified Technologies, Inc. ’s Invalidity contentions™ 1n
Case 1:22-cv-01383-CFC (in the U.S. District Court for the District
of Delaware).

Document STI-1383-001568 Filed with Document filed Jul. 7,
2023, “Specified Technologies, Inc. ’s Invalidity contentions™ 1n
Case 1:22-cv-01383-CFC (in the U.S. District Court for the District
of Delaware).

Document STI-1383-001569 - 001570 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-¢cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-001981 - 002116 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-¢cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002117 - 002273 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-¢cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002274 - 002275 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the

District of Delaware).

Document STI-1383-002276 - 002278 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions”™

in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002279 - 002280 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™

in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002281 - 002282 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™

in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002283 - 002284 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™

in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002285 - 002286 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™

in Case 1:22-cv-01383-CFC (in the U.S. District Court for the

District of Delaware).

Document STI-1383-002287 - 002289 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002290 - 002291 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions”™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002292 - 002293 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002294 - 002296 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002299 - 002300 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002304 - 002305 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002306 - 002307 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002309 - 002310 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002311 - 002312 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002324 - 002325 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002332 - 002333 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002334 - 002336 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002337 - 002339 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).



US 12,012,751 B2
Page 5

(56) References Cited
OTHER PUBLICATIONS

Document STI-1383-002353 - 002354 Filed with Document filed

Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the

District of Delaware).

Document STI-1383-002358 - 002359 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002360 - 002361 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the

District of Delaware).
Document STI-1383-002423 - 002425 Filed with Document filed

Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the

District of Delaware).
Document STI-1383-002659 - 002660 Filed with Document filed

Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002661 - 002665 Filed with Document filed

Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002666 - 002668 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002669 - 002670 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the

District of Delaware).
Document STI-1383-002671 - 002672 Filed with Document filed

Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002673 - 002693 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002694 - 002695 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the

District of Delaware).
Document STI-1383-002696 - 002697 Filed with Document filed

Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002698 - 002700 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002701 - 002702 Filed with Document filed

Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-¢cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002703 - 002704 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-¢cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002705 - 002711 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-¢cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002712 - 002714 Filed with Document filed

Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002715 - 002723 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions”™

in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002724 Filed with Document filed Jul. 7.
2023, “Specified Technologies, Inc. ’s Invalidity contentions™ in
Case 1:22-cv-01383-CFC (1n the U.S. District Court for the District
of Delaware).

Document STI-1383-002725 - 002726 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™

in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002727 - 002769 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™

in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002770 - 002771 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™

in Case 1:22-cv-01383-CFC (in the U.S. District Court for the

District of Delaware).

Document STI-1383-002772 - 002774 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002775 - 002776 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions”™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002777 - 002778 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002779 - 002790 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002949 - 002951 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002952 - 002954 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002955 - 002971 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002972 - 002985 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002987 - 002989 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-002991 - 003010 Filed with Document filed
Jul. 7, 2023, “Specified Technologies, Inc. ’s Invalidity contentions™
in Case 1:22-cv-01383-CFC (in the U.S. District Court for the
District of Delaware).

Document STI-1383-003011 Filed with Document filed Jul. 7,
2023, “Specified Technologies, Inc. ’s Invalidity contentions™ in
Case 1:22-cv-01383-CFC (1n the U.S. District Court for the District
of Delaware).

International Search Report 1ssued Aug. 23, 2018, in PCT/EP2018/
063079, 4 pages.

International Search Report 1ssued Aug. 23, 2018, in PCT/EP2018/
063081, 4 pages.

International Search Report 1ssued Aug. 30, 2018, in PCT/EP2018/
063087, 4 pages.

U.S. Office Action dated Dec. 6, 2023, in U.S. Appl. No. 18/310,417,

11 pages.




US 12,012,751 B2
Page 6

(56) References Cited
OTHER PUBLICATIONS

U.S. Office Action dated Dec. 7, 2023, in U.S. Appl. No. 18/316,752,
9 pages.

Written Opinion 1ssued Aug. 23, 2018, in PCT/EP2018/063079, 6
pages.

Wiritten Opinion 1ssued Aug. 23, 2018, in PCT/EP2018/063081, 6
pages.

Written Opinion 1ssued Aug. 30, 2018, in PCT/EP2018/063087, 6
pages.

U.S. Appl. No. 18/316,752, filed May 12, 2023, Zemler et al..
U.S. Appl. No. 18/310,417, filed May 1, 2023, Andresen et al..
U.S. Appl. No. 18/324,766, filed May 26, 2023, Zemler et al..
U.S. Office Action dated Jan. 31, 2024, in U.S. Appl. No. 18/324,766,
10 pages.

* cited by examiner



US 12,012,751 B2

Sheet 1 of 2

Jun. 18, 2024

U.S. Patent

Fig. 1

]

i

fﬂ.‘.‘.‘.‘.\.‘.ﬂ.‘.‘.‘.‘.‘.‘.‘.‘.‘*‘ .“.‘.‘.‘.‘.‘.‘.‘.\.‘.‘.‘.‘.‘.‘.‘.‘.‘H
L)

1

l.

-

-
4
r
n
.I
.I
+*
-
-
F
4
[y

ey

o

N

L
F s g g N g o

RAR AL AR A P R o

i

ﬂ-l.....-.l.‘-}...-t.__..-.-..-._-..‘......-.u._.

-._..._-n.._‘..._l i I.I._- _...__1.!..._. _-ﬂw. .vﬁ..-. __._&l. % ... L] .- __.. .-
__.__r .________. 1ﬂa.1.1.1.xx~.ﬁx1.ﬁﬂn......u%.__.,._..___.,._.L._._:._....H.___.._....xxxh.\._.._.x...ix% EEFER --_.__ ._J_.. ‘..n%

PR o L ol N N AN R B et -u“..__-_.._.. .._u._-. Pl S e

{

fad | f

"4 .m
Ly /

™,

_” A 4

4 F

. 2_... iy

L

fa

"~"\

""h"p

- o “R. ...__.._....______. ,r ._..._.1....‘..‘.1_....;_...“\. R g A e Sl S S e
n [ ] a ol

% % ....._ .. 5 ) .... :
.__.._.._.__u.__.._. A_.. u.‘ v... -._q ..aw_- ﬂ -.1. h".
o . u\A_“- .._I..' ._.u T ﬂ -.... ¥
o wEm Y “
% e A R A AR A YA R A0 *

.1.I.1.1.I.1.1.I.1.1.I.1.1.I.1.1.I.1.1.I.1.1.Iiiiiiiiiiiiiiiiiiiiiiiii
iiiiiiiiiiiiii.Iii.Iiiiiiiiiiiiiiiiiiiiiiiiiiiiii

] -

iy
ﬁhﬂ‘.‘ L]
-.a’sqf-

-
e
x
[
My

FA,
R

.

Y

3

’, .
:"-‘I h-\\.\.l.?. t—..il.-t“._..v.-..._.ﬂ ”_s.!..._vﬁ....__-_.__...”n.‘.l. l!.t‘..‘-_-..i..tl_.\vll.n._..h- ‘.ﬂl ..\.l“‘ .. -_.. .‘.1.-‘.1.-1..-1.1.1.1.1..-...“‘..11'.-.1:_1 ‘.l..._- ...F..l l‘.-:i.‘.! .-\...__...- ._l..t.l ._.i.l..\...-ﬁ_-...l.__. _....-.1.‘_1 ”F_-.l._.. .....1.-1‘-...__.._-.... .E..__._..\..-.

‘ % 5
-Ll._- .-..-.__ltiin%it‘tqlxh.iqi#“hl‘.iliithmlrﬂ_“ﬁ.\:\.-L‘.l.-#b‘i.-._-l.__‘.\.\:l‘“- .-.._l.-lh._. -.-E.-h.. .._.-T_i.-.__.\-‘..-..-.lli..‘..-“_.- .m..I:..E..-_- .\...- .-_.l‘.l.slh...- .-.-_-_..-.JI.‘......-...I.- .-..i.lu-._...-l_-_.-... ....-l_.-._..-il.--\__\ l“!.-.l.t -.__ ..-I.u-..-.__‘.m_.l_-_ . .‘.,.“J.ll_ﬂ.u.h. -..-.-_-..\ lﬁ.hLmli -_;_\....._-_ -.-._11...-.1.-“- .-.__-1.-._.___1_1._. E ...-_._.I-h.l..__-_.l‘_.._:.__‘.t.l.....-l-.-“__.-.Jl.-h‘--vq.-..-.-m.lhlh._...._t‘..l_. '.lli.n._.\.__l-\ .-..l_l
L]
l.-..;ﬂ._- t...l ....A-..k__. ...-_.__. .__...4__-.-..____.. ...l..l

- i.._.}....:_:..,...._.u...\.xn...t,...xu_........,..;__....i._.,._..._...J,..._.i__.,....u.L.._._.L_..___.J..___.i._c:__.?J._.J.._...‘___.,._.J.}_.i__.u.lf..._:.i..l_.;.,.._______

—.

. -
a w mw d ohodo

) ' “.._
4 * ! ’
. LT e - iy ..h
“ . - %
w.m Ve V,m_...ﬂ...c ..h__..._m. . ! v
PR ‘ __\_ . . o
L-.h- e S ...l ] e .
! P My . .
s A i ¥ . . i
l\“ h-. -I“-.- .-..\-“L “ ...“ f‘.fl. A
.-_._1._.\_ . . A - . ., .-rl-! .._t
% ._nm £ e 0 T, -
i i .-. sou v N .’
.-J-._.L- “.“-il_. F ' 4 * " .}!‘. y
....-.- ll.. ..\._..!..1.\.1 q...- ....- .l..l.‘ -
.\. ‘.-. - o .1...._- .I... * .-._. .'.l.l.-
- ‘__..v- a L ““ z ....__.
.-... - - ._.h._.h... ._....._. LI B B N ] ._.._.... ._.i._.h....-._.-._. - ._......_.h... ._....._.h.... - ._.h... LR NE N I A ._.._.._. ......._. , ......_. .._. T ._.-...-.._. ._..._-..ll._--.-..._q_.-i..—.f-r-.l.‘....-_.r.-}tr R ..1..\.......1! .\#l.ﬁ._.l1il.._‘h‘.il.‘-_.l‘.llh-|lhl-1._ l.-T.l-..r...._.lll.lltL__. .._1._-l.-.”.
i “.__ ; el .._..__..a __..q.. ..-_.... l:fl o ___._“ T,
‘\_.D.. |“ £ - . -.-t..-_- ......_- . -lpl‘. .-ﬁ -Iull.l..
Ii .--; \lniul .1- BN = % Fl.-
Sy a - F ] - ) u-ﬁ. ._lf
i - S - - o ™ m ~
b » e F - .
N”u % -~ . ...”..u. P Ay L .
4 o~ e L s {3
) * . i e T » Fa '
2 : - ~ o ; P R L)
".._ _“_._ 1‘... !.-..-. e o .-__. ’ .III. II.I_II '
.’ o s o Fl l-_. i ‘ .‘ll-l._v.
. L r “_.u.- ’ r \l_.. L )
!“ 1.-.._.1 l..‘l .-...” . q.._. r lh-l... l!.ﬂ. u .}’l‘u.
* . ..._‘_.l « . st . - L
2. rd X W S
. - ..___..... Tt et a “ u ) b
- F F = -r
A- -u " .-_u- at- n._.. _....1.1 ._..."..1_- .1-_ o
v T A o -“ - -.___.___ “...n-_.. " _....1 .u___u.....__.. m “ m.! w w
2 A "a - o et w r
s 5 ‘.h.. o v 4
R - g 4 I
Ly r < . -~ I ”“ “
"... .__.-._.1 1Hq- ...-.-1 ._.ln -_” _-_1 ”1
' - -..n- .___\1 « 1.”.u_. “ »
g o - - e ;e
"T ¢_.1,_....____....a_.¢..__... E%ttﬁtttt\.\ﬁ.\tta{ttl ...__“v:....\a_....u.__"u...___. ._L__._._..i.un.__.a.\........“. P, i —
__.“ . .._._h... .."_ ~1A1 --_ ' .__..._ .__._.‘. . __.-. ._”.__.-... “
] 4 L] i R L] L]
B e Twm e R, T g
-n.___\. * . *. t, .__.1 *a e L4
o - AN Lr -_-L -__.._. nl . e, " .
.H.-.t.l - " . Te ...1.”... A . .-..-_1 -._-r! e, ....-_. m
._.-_.......-.._...11 ) "“ .. ____-1._. ....HJ..,.!! ...-.-. 3 ._..-r.. ”“._.._I ..-..-. " _-.1-.._ “
‘.l....- . -~ - . 1_- ' .....__. L \ ....“ ._.I L . t.l
. AP : , Y . 5
M _.1 _-___1 ¥ “r .._..-." l_-..-.. * -“... L. .-_-
£ A T N
- AP “, i, 5
.__‘.. ....._... _..___.. " ) e " "2 u"_... 2
’. .._..“ ! l_-.._. l.-... ._.1..-._“ : -.-l .l___..v .,.”u.... -
“. \-1.._.._..1 ___.___-.._ b “x .._..-...q...._.._ .__._..-._. ..-_u..-__. -U....r.. m
..1_ - LR -, ERE] ‘- ., -
1*.... b -\- ..".‘1. _-_.__ -”... L_nu. ._l _-.- -
__1... Ry 1..-.- _-.-___ u.._._.. -.__._ 1.1._ _-._..._
“...t\\; - L _- L ‘l ___.- ....-

N
"
l.':

-
L]
.‘:r
n.,.

"=
tﬂ

L]
-

4
a
"
-
1

"
A,
[
[ |
by
-
L
-"
Ll
-1
[
a
L |
:1-
L‘
4
+*
[
.
4
.
L |
[
L |
L |
-
L]
-,
[
4+

L]
L
-
]
-
4
'
r
.
W
a

-|
»
[
- -
[ ]
m
-

o
u
-
L]
L]
-
!
-

R NN
[
*
W

A AR A A AR A A

.
4
-
L]
[ ]
'
r
4
-
a
-
4
-
K
.
.
at

LY
...::.

-

.
-

-
*

-
L]
o

AR LR

N
a7
.
L]
a
-
N
‘;1-
-
v
N
-
a
s
.

*
:
-
L]
:
X
L]

'k
4" EY
‘-I
B e e ey

1
o
-
‘h
N
1
[ ]
o
[ ]
- r
a
_:"1
4
L]
at

+ | ]
A T

.
"
-
M
.
F
-
K
u

A IR e e e e e i o e e e T T
L] . '
. *



=
- o
.1
q-‘l‘l F 4
f a4
L ‘
(e rl N A L
r ._.“ “ r
F »
» s
e \.-.____._.J_. ’ . 1
Fl - LR, - " v F
[ l 4 n
m -IM ] .l‘ .ﬁ J ) | F
"a . x “ F Fy
. . P r 4 v
r ol -
r |
.. : 2 : , Yl :
. -, .f. 4 r ) . H
...- l L | .-.- I _.- . .l -
‘1.-.- —.--.1.1-I1I.1l1 -I..I.l .1‘1_—.'. -I.‘1—.IIl.-..-l.lL -I-ll I—_l-l -...I.L 1.H.“l .-I—_ .I..-1 - I 1.1.‘. 111...r1-.1‘1.1n I.L.Ii - I-l..‘. . ‘ll-il...nl1ll..nlh‘ - - i-n L.I1..1 “.L-l- - I .1 Fl “‘._.'.._I. l - -l I ..11‘-.1 l.r‘.-.l.—_.'.-. -_llh -Ih‘l r l.ﬁthi.‘1‘-‘ln J L FI 1‘. r - .hlnih ...ILH.-. 1ILI..-. Ll “ LI.‘I . l. -. i-_.-.h .—_lnln —_.-1-.L 1.1-..1.—.11- [ - - in ..—_ 1‘.1.. 1‘..;‘.#&.‘1-.. - L - ‘-.-. -l. - ..II.'IIL...E - & -l-._.I.
T .___.u. -1.._. t_.... . .._-l .__. _._._r .-.' n... AL -, t_.u. .__.n___. ._u_.u HH .._..- . .-u_ ” __.1 1._. h_._._t .1 __1. u_ A .____.-lm- . .__._...._ P \ ._.._.__ .\ ______.1. - -_-.___..u_-...._ ____. .1.. Ly .ﬁ._n ..__...\.____.. ____.. .._.____ ___1

L SRl AW o For. Fa T T o, Tl .__.‘___. o x 2 .__.. e ..u .uu 4, .._ LA M ﬁ“__. T e Fr At _.q-..h__.._ e ..h.____ T e s .__. .o _.. Th T e " .f _u_,.__ A

._-_.1|l..___.|.-.-|l._..-.1.__.-._.- tl.n-._. - l__.-__.. .l.._..-n.-h.-.-.‘.l._.._.i.-l.-kui.--.-.l..qri.-.-ll- 1._..l._..__....__.__‘1 ...._._Ui._.. _..l".-_... -...l“.._l....ll. -1.......-..-.“.-....—.-.‘1.- .ni.lt... h.\..T .\\_.. l\x‘u\i\“ﬁ‘\ l...l..-.i.._.lli.".i ”\a—ﬁ'h‘l‘_..__\_-lii...-_r.__ +..___. __.._.-...-n.-..“ K .-....‘-_ ] l..l-.u......u..-..-....l".i....._...-lﬂ A .-_._..l‘ .._lI.._.L____.....___._.‘.____..... ....1..__....-...!.-"... 1.-.-_..\._.......-.._.1....__-lh___ ‘.ﬂ“f....l....._....._.ﬂi...l.ﬂni.' ___.-_....___...I.!.._-.—__.. ...-._..—_._..-.-.-lt-_.__iq.__nk__.._._._i _.l“.__....._...l ......1.........- .11.._ i.n-.__._._ ___.._._..._.1_-... __..—_....__...-._..._._..-..__-l.._ .q-.__-nl .-.....__‘.....___I_.____-..l“
- 4 -_ A , - . r

b e h e 4 4 k4 e aa et e m b mata e aa ._-. — IIIIII T e e 4 a4 e g m h oad ma 4 e 4 4 A .t a4 a S e e 4 ar s . a F 1 F oo .

.q_-.

- -.-._-.-.__.!l.._._-l!___..._.__.._..-..-..-.._-..._.-._-.-I___..-_._..-.__.-__.!_-.___.___._._.._.111!1!1.!111.-1!*11!1[111.:.\__.- -IK\.-. 1&1xﬂl.1.l|-1___.._.....-_.1.1.1.-.1-..1.-.-_-.._-...!.!......_-..Hni.n.-_....-._._.....-_-.nl___..-.I_-.___..-._-..._._._..-.-.-_..-..-..__._.._!__._._1!1!1....-.11.......1.-....1.!.-.1!111.-.-...__.-.-.!_..-....!I___.I-.-._..l._.-___......-......!.-.!!l-.!l.-..-_._..___.._..-.qqln!I.!!

US 12,012,751 B2

“ .” .-l... .U._..‘.l__......____il..l-_ X, .._ I‘._ -.1...........1.. P _-.t_..nn.. ‘< ..___. .................. 1ﬂ ....... ". ._" ............................ “ SMEEELT .”
__._. _.1 "a Li.q.- I._ __1 L' 1 ¢ .-.._ _- _- .....
o . . -1‘ . Il_ .1-. l... P " .
o . o r - - hh‘l\ ar A L r. 4 ¥, n
- r ) -._.H.-._ -.-. [ [ ] ] r n A
H. 1.. -..- \I.H H“H.l. i l?.i. Il ..-.. .1 n_- . .- -

. " g « T - L 'R 'y S
-l.” . r ..-1...". .r_.. - .-._ W l.. L ..-l .t-. “ .‘... [ .
7 g " e by T e “ .%.. - : 3
;T . i ki 5% %.K e e e o] : !
- ' " i) A, LA - . A Gl + .
7 " , 5" e o .”_ T = _“n..u_ - . 0}
’ : 74 et AR i g l
__._. ' 1l -.111-1“.-. l. ."..__ l \i\\.-.“- .-.-_-.- .1... M.‘.ﬂ‘ .-_" .
" . - e W 3 - P AC A
- p -..._._.-. . aw .‘.‘-.I..__t.i .- ” r... .-....u- .“.-.. .._-_\t.-.-.‘_v o ..\...I.l\t - -
ﬂf - . ary . u"..____ .__..._.___" " _..._u\n__._n.___._..__.u” .._.' u._h.” L ”“ i " .
4 . [} r r A r a
A R A B SR ;
; . R Rt r :
" s A A
___1 ] L S oy i
. . Al . .
& -, .-.!-.-..l-. .1...!!-“.-.1...11.1.__-.5- .
”.” ” !”.-l. -.-”“mv_‘”ﬂ ] l .-.. 1-.- !..1%_... I..“...._ilv -.”
- o .l-_-_‘ -.... L MK o,
3 : X 53 7 :
-___. K . - ' qr. !.. 1 e
- FE St .
; % % gt “ 2
; ol g Sre S <
F . " e
. - e o
- . L L . ¥
, g g 35 B -
] ] r L]
T " .__._._\_._Eu._.,.u.u.__.uq......_u.ﬂm. .__.*.__._ Wy e h._.-wu . )
.1..1__..1._| -_.._......_._.h..-.n.-...-..n..._-nﬁui..irih\h__.h-.h-nqunun;uh.-n.l.nn..__....-..__-.h....._.-.h._...\._.-n..-....---._.n.-..._-..h.......\.__._.hi.._\h.__. LA LI LI o el el o »..__._..................-n-._.._.u.__.._.n...._._...h........._.........._...._.n-.__...h......_.._.n_.ni...._.rtr.-....._.h....__.. . -......--n........n-n-n.._n"..._.n-....__r.._......_r.._.h._..n...n-n-...“__..-n.'.....n___....l-..__-_h..n-.._.......__n-t._..n....__....__..__h._.n.._..._._n.__n.._....._nﬁnm..__-.nm.._._.......h......__l._.nnn-n-..11....._.....n.__n.-nhh-.u».u‘h..n.-..-nnnrn.-h-n.fnbnnn.-hmh_.\
rrrrrrrrrrrrrrr - “__..... +....._.._. .-.-..”...v. !\\. -.._w..'.. l_.. a
!l.-. lI..- .—..lq ' .-.l.” 1-_.-.. “ ;
e =3 s
.-.-.. .—.-.... .._.-.r._ ....“ } ........... .'m.".._-.
e .~ o
““l.- J..—.I.—. .—.-".—.. ‘..—.‘.—. "-.‘- L—“
.—.'. .—.' ‘.‘. .‘T-. l- ! ."
e o P o at '
o ol - o oA
l! .-..- ..L 1- L .“.-.
o

A
NE

b b g ok o ol ar e b

Sheet 2 of 2

""""‘"I'LII'I"'III'I'I'I'II'Itl‘l“.““‘ll

\ﬁ...\%\.-.__.hh\\.__.ﬁ.ﬂ._. HJ_.?_...}..__..._. tww..,.wp..u, .mwv”nv.-hu.vruwwruuﬁﬁxm.. .h ._-}.- ars @.. srrrs

-
“‘-“
ﬂﬁhﬂbﬁﬁﬂﬁﬂ#ﬂﬁﬁiﬂﬂ#ﬁﬁﬁﬁﬁﬁﬁiuﬁi

- L .- "o’ a Pl T .’
. . a -7 m r
- .-.h » L) a'y ok LI
'

LI B B B I I I R I IR R RIS I

e . e . . . *a il

.. .1.- -.__.-. l-. -y ___._. .n.-. n”.-.r. . .—_.._. l-.

' -k . - 13 ¢ - 1

-n_-..n _\. \ .-“.. l.. .l._._“. -.”“ I...h .-..-__.. 4 r ..-.l“-.

!1.;.-!..._ _-...l. + .L q-_. L ..“.. LN L. L “H

-.l.- N ] --... _-.-. -_l ...1_ ns. -l l-.

i-. w l-."-. ..”...;_ T ”-_1 l.__.“. .l- ﬂll l-_.._ -l”

] + ] r L] L] [ o

..1‘.‘.‘[. s .--l... . ..1-___- -l . L] .—.1 ._.l. T ‘ l-_ .l_-.
r T L) - - - ] -

4 ra - I- a -, . a » 4

- + K L] [ F o [ -1-.

A

-
[

L}

L]
L]

+

L]

3

=+

-

r
a

P
P
1
i"'.
-
.-
=~ 4
b
]

L
»
*

-
o
-
L

l.l.‘.h
'i."|
[

-
L)
+*
-
4
[
+
-
T ¥
L3N |
1
4
L
L]
P
- %o
-
-
]
+
a
-+
|_‘l

ﬁ
AN

>
i.‘
R SRR AN,

4
ol
[ ]
L
“ -
L]
-
-
- -
L
1
o
|
- -

AR LR R
M

*
L
4

L
-

'
4
-
3
+
L
-
-

ﬁ

|

.

L
i_u-
:

-

L IR |

L L R L L A L AL B L L,

<

1
L]
.
P
-
1
L
-

.
-
+

-+
-+

Jun. 18, 2024

[ 8
- &

“1

a'=
.’
+
]
]
e
.
.+
*
n,
-
-n
- d

]
-
L]
-

=
»*
L]

-
:
-
-
Y
*
»
q.:‘
i

L |
=
-
»*
I-.-
L]
f

A A N e A R A R R L R

-
4
i
L)
e
e w

[ ]
't
»
-
r
-
-
-
.
4
.
4
n
L]
*
n
-
-
'l‘:

R

L
-
L]
L
-
-
- 1

AR R L G L,
"

+ * |-.‘..1|‘. L
F LI ] r & 1-_—..

LR BRI .l....-l-.-....._.
L.—.i..i.-.—.l.

U.S. Patent



US 12,012,751 B2

1

DYNAMIC, FIRE-RESISTANCE-RATED
THERMALLY INSULATING AND SEALING
SYSTEM FOR USE WITH CURTAIN WALL

STRUCTURES

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of U.S. application Ser.
No. 18/324,766, filed on May 26, 2023, which was a

continuation of U.S. application Ser. No. 17/660,107, filed
on Apr. 21, 2022, which was a continuation of U.S. appli-
cation Ser. No. 16/610,512, filed on Nov. 3, 2019, which was
the National Stage entry under § 371 of International Appli-
cation No. PCT/EP2018/063088, filed on May 18, 2018, and
which claims the benefit of priority to U.S. application Ser.
No. 15/600,295, filed on May 19, 2017. The content of each
of these applications 1s hereby incorporated by reference 1n
its entirety.

FIELD OF THE INVENTION

The present invention relates to the field of constructions,
assemblies and systems designed to thermally and acousti-
cally insulate and seal a safing slot area defined between a
curtain wall and the individual floors of a building. In
particular, the present invention relates to a dynamic, fire-
resistance-rated thermally nsulating and sealing system for
use with curtain wall structures, which include glass, espe-
cially vision glass extending to the finished floor level
below. Further, the present invention relates to a dynamic,
thermally insulating and sealing system, parts of which
provide a pre-fabricated device for use within a unitized
panel construction.

BACKGROUND OF THE INVENTION

Curtain walls are generally used and applied 1n modern
building constructions and are the outer covering of said
constructions 1n which the outer walls are non-structural, but
merely keep the weather out and the occupants in. Curtain
walls are usually made of a lightweight material, reducing
construction costs and weight. When glass 1s used as the
curtain wall, a great advantage 1s that natural light can
penetrate deeper within the building.

A curtain wall generally transfers horizontal wind loads
that are incident upon 1t to the main building structure
through connections at floors or columns of the building.
Curtain walls are designed to resist air and water infiltration,
sway induced by wind and seismic forces acting on the
building and 1ts own dead load weight forces. Curtain walls
differ from store-front systems 1n that they are designed to
span multiple floors, and take into consideration design
requirements such as thermal expansion and contraction,
building sway and movement, water diversion, and thermal
elliciency for cost-effective heating, cooling, and lighting 1n
the building.

However, architects and the public at large appreciate the
aesthetics of glass and other light-transmitting materials
used 1n the bwlt environment. Light-transmitting materials,
that serve both an aesthetic function as well as a structural
function, are appreciated for their economy and visual
cllects. A common means prescribed by architects to achieve
these goals 1n building structures 1s through the use of glass
curtain wall systems.

Atypical glass curtain wall structure 1s designed with
extruded aluminum members. The aluminum frame 1s typi-
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cally mfilled with glass, which provides an architecturally
pleasing building, as well as benefits such as daylighting.
Usually, for commercial construction, 4 inch glass 1s used
only 1n spandrel areas, while 1 inch insulating glass 1s used
for the rest of the building. In residential construction,
thicknesses commonly used are 4 inch glass in spandrel
areas and s inch glass as insulating glass. Larger thick-
nesses are typically employed for buildings or areas with
higher thermal, relative humidity, or sound transmission
requirements. However, outside-inside sound transmission
correlation 1s usually relevant for all type of residential
buildings.

With a curtain wall, any glass may be used which can be
transparent, translucent, or opaque, or in varying degrees
thereof. Transparent glass usually refers to vision glass in a
curtain wall. Spandrel or vision glass may also contain
translucent glass, which could be for security or aesthetic
purposes. Opaque glass 1s used 1n areas to hide a column or
spandrel beam or shear wall behind the curtain wall. Another
method of hiding spandrel areas 1s through shadow box
construction, 1.e. providing a dark enclosed space behind the
transparent or translucent glass. Shadow box construction
creates a perception of depth behind the glass that 1s some-
times desired. Aesthetic design and performance levels of
curtain walls can be extremely varied. Frame system widths,
depths, anchoring methods, and accessories have grown
diverse due to industry and design innovation.

In general, a glass curtain wall structure or glass curtain
wall construction 1s defined by an interior wall glass surface
including one or more framing members and at least one
floor spatially disposed from the interior wall surface. The
gap between the floor and the interior wall surface of a
curtain wall defines a safing slot, also referred to as perim-
cter slab edge (void), extending between the interior wall
surface of the curtain wall construction and the outer edge of
the floor. This safing slot 1s essential to slow the passage of
fire and combustion gases between tloors. Therefore, 1t 1s of
great importance to improve fire stopping at the safing slot
in order to keep heat, smoke and flames from spreading from
one floor to an adjacent tloor.

Due to the increasingly strict requirements regarding
fire-resistance as well as horizontal and vertical movement,
there 1s a need for a dynamic, thermally and acoustically
insulating and sealing system for a curtain wall structure that
1s capable of meeting or exceeding existing fire test and
building code requirements and standards including existing
exceptions. In particular, there 1s a need for systems that
prevent the spread of fire when vision glass of a curtain wall
structure extends to the finished tloor level below even when
exposed to certain movements. Further, there 1s a need for
systems that address the architectural limitation of the width
of a column or spandrel beam or shear wall behind the
curtain wall. Additionally, maintaining safing insulation
between the floors of a residential or commercial building
and the exterior curtain wall responsive to various condi-
tions including fire, wind and earthquake exposure should be
guaranteed.

Further, there 1s a need for systems that can be easily
installed within a safing slot, where, for example, access 1s
only needed from one side, implementing a one-sided appli-
cation. Further, there 1s a need for systems that are not
limited to the width of a joint of a curtain wall structure
thereby compensating at the same time dimensional toler-
ances of the concreted floor and allowing movement
between the floor and the facade element caused by load,
temperature or wind load. Moreover, there 1s a need for
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systems that improve fire-resistance as well as sound-resis-
tance and can be easily integrated during installation of the

curtain wall structure.

Still further there 1s a need for systems, that can be
installed nto a unitized panel, making it easier for the
installers to the install the pre-assembled curtain wall panel
on the jobsite. Hence, there 1s a need for systems that
decrease the complexity in the manufacturing of unitized
panels and reduce significantly the cost of materials
employed.

In view of the above, it 1s an object of the present
invention to provide a dynamic, thermally insulating and
sealing system for eflectively thermally msulating and seal-
ing of a safing slot within a building construction, having a
curtain wall construction defined by an interior wall surface
including one or more framing members and at least one
tfloor spatially disposed from the interior wall surface of the
curtain wall construction, wherein the vision glass of a
curtain wall structure extends to the finished floor level
below.

Still further, 1t 1s an object of the present mmvention to
provide a system that utilizes no aluminum or faced curtain
wall insulation, and the safing insulation can be pre-installed
from one side, which maintains the safing insulation
between the floors of a residential or commercial building
and the glass curtain wall responsive to various conditions,
including fire exposure, and maximizes safing isulation at
a mimmal cost.

Still further, 1t 1s an object of the present mvention to
provide a building construction comprising of such a
dynamic, thermally msulating and sealing system for eflec-
tively thermally insulating and sealing of the safing slot
between a glass curtain wall structure and the edge of a floor,
in particular within the zero spandrel area, wherein the
vision glass of a curtain wall structure extends to the finished
tfloor level below.

Still further, 1t 1s an object of the present invention to
provide a system that can be easily installed within a safing
slot, where, for example, access 1s only needed from one
side, implementing a one-sided application.

Still further, 1t 1s an object of the present mmvention to
provide a system that can be installed 1into a unitized panel,
making 1t easier for the installers to build up the curtain wall
on the jobsite and hence, decreases the complexity 1n the
manufacturing of unitized panels and reducing significantly
the cost of materials employed.

Still further, 1t 1s an object of the present mmvention to
provide at the same time an acoustic mnsulating and sealing,
system for eflectively acoustically insulating and sealing of
the safing slot between a curtain wall structure and the edge
of a tloor.

These and other objectives as they will become apparent
from the ensuring description of the invention are solved by
the present invention as described 1n the independent claims.
The dependent claims pertain to preferred embodiments.

SUMMARY OF THE INVENTION

In one aspect, the present mvention provides a dynamic,
thermally 1nsulating and sealing system for effectively ther-
mally imnsulating and sealing of a safing slot within a building,
construction having a curtain wall construction defined by
an 1nterior wall surface including at least one vertical and at
least one horizontal framing member and at least one floor
spatially disposed from the interior wall surface of the
curtain wall construction defining the safing slot extending
between the interior wall surface of the curtain wall con-
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struction and an outer edge of the floor, comprising a first
clement comprised of a non-combustible material for recerv-

ing a thermally resistant material for insulating, wherein the
first element 1s comprised of a plate having opposing edges
and an inner and an outer surface, and wherein the plate has
a moment of 1inertia that 1s suthcient enough to keep a second
and third element 1n place, wherein the plate 1s recessed at
least 2 inch from an 1nner side of the framing member and
extending at least 5 inch below the vertical framing member,
at least one supplemental element for attaching of the first
clement with respect to at least one side of the horizontal
and/or vertical framing member of the curtain wall construc-
tion, a second element comprised of a thermally resistant
material for insulating, wherein the second element imncludes
an outer primary end surface positionable 1n abutment with
respect to the mner surface of the first element; an inner
primary end surface positionable spatially disposed from the
outer edge of the tloor for sealing thereadjacent; and a lower
primary and an upper primary surface extending between the
opposing edges of the first element, a third element com-
prised of a thermally resistant material for msulating posi-
tioned 1n the safing slot, wherein the third element includes
an 1nner primary end surface positionable 1n abutment with
respect to the outer edge of the floor for sealing thereadja-
cent; an outer primary end surface positionable 1n abutment
with respect to the mner primary end surface of the second
clement and spatially disposed from the 1nner surface of the
first element; and a lower primary and an upper primary
surface extending between the opposing edges of the first
clement.

In another aspect, the present invention provides a
dynamic, thermally insulating and sealing system including
a first element comprised of a non-combustible material for
receiving a thermally resistant material for insulating,
wherein the first element 1s comprised of a plate having
opposing edges and an 1nner and an outer surface, wherein
the plate 1s recessed at least 2 inch from an mner side of the
framing member and extending at least 5 inch below the
vertical framing member; and at least one supplemental
clement for attaching of the first element with respect to at
least one side of the horizontal and/or vertical framing
member of the curtain wall construction to ensure form
closure. The remaining elements are the same as above.

In another aspect, the present invention provides a build-
ing construction comprising said thermally insulating and
sealing system.

In yet another aspect, the present mvention provides a
dynamic, thermally msulating and sealing system, wherein
parts of it are used as a pre-fabricated device for use within
a unitized panel construction.

In yet another aspect, the present invention provides a
dynamic, thermally insulating and sealing system which 1s
suitable for acoustically insulating and sealing of a safing
slot of a curtain wall structure.

BRIEF DESCRIPTION OF THE FIGURES

The subject matter of the present invention 1s further
described 1 more detail by reference to the following
figures:

FIG. 1 shows a side cross-sectional view of an embodi-
ment of the dynamic, thermally insulating and sealing sys-
tem between the outer edge of a floor and the interior wall
surface when 1nitially 1nstalled and attached to a horizontal
framing member (transom at floor level, 1.e. zero spandrel)
in a curtain wall construction, wherein the vision glass
extends to the finished floor level below.
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FIG. 2 shows a side cross-sectional view of another
embodiment of the dynamic, thermally insulating and seal-

ing system between the outer edge of a floor and the 1nterior
wall surface when 1nitially installed and attached addition-
ally to a vertical framing member (mullion) 1n a curtain wall
construction, wherein the vision glass extends to the finished
floor level below.

DETAILED DESCRIPTION OF TH.
INVENTION

(L]

The following terms and definitions will be used 1n the
context of the present invention:

As used 1n the context of present invention, the singular
forms of “a” and “an” also include the respective plurals
unless the context clearly dictates otherwise. Thus, the term
“a” or “an” 1s mtended to mean “one or more” or “at least
one”’, unless indicated otherwise.

The term “‘curtain wall structure” or *“‘curtain wall con-
struction” 1n context with the present invention refers to a
wall structure defined by an interior wall surface including
one or more framing members and at least one floor spatially
disposed from the interior wall surface of the curtain wall
construction. In particular, this refers to a glass curtain wall
construction or glass curtain wall structure defined by an
interior wall glass surface including one or more extruded
framing members, preferably made of aluminum, and at
least one floor spatially disposed from the interior wall glass
surface.

The term “safing slot” in context with the present inven-
tion refers to the gap between a floor and the interior wall
surface of the curtain wall construction as defined above; 1t
1s also referred to as “perimeter slab edge”, extending
between the interior wall surface of the curtain wall con-
struction, 1.e., vision glass and framing member, and the
outer edge of the tloor.

The term *““zero spandrel” in context with the present
invention refers to a horizontal framing member, also called
transom, which 1s located at floor level, 1.e., bottom of the
transom at the level as top of the floor, preferably concrete
tloor.

The term “interior wall surface” in context with the
present invention refers to the mner facing surface of the
curtain wall construction as defined above, in particular, to
the 1ner facing surface of the infilled vision glass and the
inner facing surface of the framing members.

The term “cavity-shaped profile” or “cavity-like profile”
in context with the present invention refers to any shaped
profile that i1s capable of receiving a thermally resistant
material for insulating. In particular, the cavity-shaped pro-
file refers to a L-shaped profile, U-shaped profile, a trap-
ezoidal-shaped profile, a triangular-shaped profile, rectan-
gular-shaped profile, octagonal-shaped profile, preferably to
a U- or L-shaped cavity, such as a plate with a lip. These
profiles can be formed from one or more components or can
be integrally connected to the framing members thereby
forming said profile.

The term “plate” in context with the present immvention
refers to any flat construction component, such as a sheet or
panel being capable to be positioned within the framing
structure of a curtain wall construction.

A glass curtain wall construction or glass curtain wall
structure 1s defined by an interior wall glass surface includ-
ing one or more {framing members and at least one floor
spatially disposed from the interior wall surface. Such
curtain wall systems commonly include vertical framing
members comprising boxed aluminum channels referred to
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as mullions and similarly configured horizontally extending
pieces referred to as transoms. Such a transom located or
transom configuration at floor level i1s also known as zero
spandrel, 1.e., bottom of the transom at the level as top of the
concrete floor. Such glass curtain wall constructions lie
within the code exception that the safing slot shall be
permitted to be sealed with an approved maternial to prevent
interior spread of fire.

The dynamic, thermally insulating and sealing system
according to the present invention 1s comprised of different
clements which provide in accordance with each other for a
system that effectively thermally insulating and sealing of a
safing slot within a building construction, 1n particular
between a glass curtain wall structure and the edge of a floor,
1.e. the zero spandrel area, wherein the vision glass of a
curtain wall structure extends to the finished floor level
below, and 1s described 1n the following:

According to the present mvention the dynamic, ther-
mally 1insulating and sealing system for eflectively thermally
insulating and sealing of a safing slot within a building
construction having a curtain wall construction defined by
an interior wall surface including at least one vertical and at
least one horizontal framing member and at least one floor
spatially disposed from the interior wall surface of the
curtain wall construction defining the safing slot extending
between the interior wall surface of the curtain wall con-
struction and an outer edge of the floor, comprises:

1) a first element comprised of a non-combustible material
for receiving a thermally resistant material for isulat-
ing, wherein the first element 1s comprised of a plate
having opposing edges and an mner and an outer
surface, and wherein the plate has a moment of inertia
that 1s suflicient enough to keep a second and third
clement in place, wherein the plate 1s recessed at least
2 mch from an inner side of the framing member and
extending at least 5 inch below the vertical framing
member:;

1) at least one supplemental element for attaching of the
first element with respect to at least one side of the
horizontal and/or vertical framing member of the cur-
tain wall construction,

111) a second element comprised of a thermally resistant

material for insulating, wherein the second element

includes:

a) an outer primary end surface positionable 1 abut-
ment with respect to the inner surface of the first
element;

b) an mner primary end surface positionable spatially
disposed from the outer edge of the floor for sealing
thereadjacent; and

¢) a lower primary and an upper primary suriace
extending between the opposing edges of the first
element,

1v) a third element comprised of a thermally resistant
material for insulating positioned i the safing slot,
wherein the third element includes:

a) an mner primary end surface positionable 1n abut-
ment with respect to the outer edge of the floor for
sealing thereadjacent;

b) an outer primary end surface positionable 1 abut-
ment with respect to the inner primary end surface of
the second element and spatially disposed from the
inner surface of the first element; and

c) a lower primary and an upper primary suriace
extending between the opposing edges of the first
clement.
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In particular, the first element according to the present
invention 1s for use 1n a fire-resistance rated and movement-
rated curtain wall construction, wherein the curtain wall
construction 1s comprised of a vision glass 1nfill and at least
one vertical and at least one horizontal metal framing
member. The first element of the present invention 1s con-
sidered for the purpose of facilitating fire stopping by
receiving and encasing a thermally resistant material posi-
tioned 1n a safing slot present 1n those buildings utilizing
glass curtain wall structures, wherein the vision glass
extends to the finished floor level, 1.e., in the zero spandrel
arca of a glass curtain wall construction including only

vision glass.

The first element 1s comprised of a non-combustible
material for receiving a thermally resistant matenial for
insulating, and 1s comprised of a plate having opposing
edges and an 1nner and an outer surface, and wherein the
plate has a moment of inertia that 1s suflicient enough to
keep a second and third element 1n place, wherein the plate
1s recessed at least 2 inch from an 1nner side of the framing
member and extending at least 5 inch below the vertical
framing member. Further at least one supplemental element
1s comprised 1n the dynamic, thermally msulating and seal-
ing system according to the present invention, which 1s for
attaching of the first element with respect to at least one side
of the horizontal and/or vertical framing member of the
curtain wall construction.

It 1s preferred that the first element 1s comprised of
non-combustible matenal, preferably a metal material, most
preferably steel. In a most preferred embodiment, the first
clement 1s made of a 12 or 18 gauge galvanized steel
material or aluminum, such as an extruded aluminum.
However, 1t 1s also possible that the first element 1s com-
prisesd of a composite material or a material which 1s
fiber-reinforced. The first element can also be integrally
connected to the framing member(s), for example as within
a unitized panel. In this embodiment the plate 1s preferably
made from extruded aluminum.

In preferred embodiment, the first element comprises a
plate that has a lip to form an L-shaped profile and can so be
connected to a bottom side of the horizontal framing mem-
ber. The connection of this L-shaped member can be via one
Oor more screws, pins, bolts, anchors and the like. In a most
preferred embodiment, a first leg of the first L-shaped
member has a length of at least 1 inch and a second leg of
the first L-shaped member has a length of at least 5 inch.
However, 1t 1s also possible to form the L-shaped cavity-like
profile using one or more pieces which are bent or somehow
tastened for recerving a thermally resistant material for
insulating.

In an alternative embodiment, the first element 1s com-
prised of a non-combustible material for receiving a ther-
mally resistant material for msulating, and 1s comprised of
a plate having opposing edges and an inner and an outer
surface, and the plate 1s recessed at least 2 inch from an inner
side of the framing member and extending at least 5 inch
below the vertical framing member, and at least one supple-
mental element 1s comprised in the dynamic, thermally
isulating and sealing system according to the present
invention, which 1s for attaching of the first element with
respect to at least one side of the horizontal and/or vertical
framing member of the curtain wall construction ensure
form closure. Preferably, the at least one supplemental
clement for attaching are at least two, more preferably four,
most preferably five or more, attachment elements to ensure
proper installation of the plate within the zero spandrel area.

10

15

20

25

30

35

40

45

50

55

60

65

8

The comprised at least one supplemental element of the
first element for attaching of the first element with respect to
at least one side of the horizontal and/or vertical framing
member of the curtain wall construction 1s preferably
selected from the group consisting of pins, expansion
anchors, screws, screw anchors, bolts and adhesion anchors.
Attachment of the first element with respect to the horizontal
framing member of the curtain wall construction can alter-
natively also be performed by attaching 1t via an additional
ledge section or bent section to the front side of the framing
member(s). Preferably the at least one supplemental element
1s a No. 10 seli-drilling sheet metal screw, most preferably
a #10 hex-head selt-drilling self-tapping sheet metal screw.

It 1s preferred that the at least one supplemental element
of the first element for attaching extends through the lip of
the first element and 1s attached to the bottom of the
horizontal framing member of the curtain wall construction.
However, any other suitable attachment region may be
chosen as long as maintenance of complete sealing of the
safing slot 1s guaranteed.

According to the invention is the outer surface of the first
clement positioned spatially disposed from the interior wall
surface of the curtain wall construction, preferably spatially
disposed from the mner surface of the vision glass infill.

Dimensions, material and geometric design of the first
clement may be varied and adapted to address joint width
and transom location in a degree known to a person skilled
in the art.

The second element of the dynamic, thermally insulating
and sealing system according to the present invention 1s
comprised of a thermally resistant material for insulating.
The second element includes a second element comprised of
a thermally resistant material for insulating, wherein the
second element 1includes an outer primary end surface posi-
tionable i abutment with respect to the inner surface of the
first element; an i1nner primary end surface positionable
spatially disposed from the outer edge of the tloor for sealing
thereadjacent; and a lower primary and an upper primary
surface extending between the opposing edges of the first
clement.

It 1s preferred that the second element comprises a ther-
mally resistant material for insulating, preferably positioned
in abutment with respect to the first element and spatially
disposed from the edge of the floor, preferably a thermally
resistant flexible material such as a mineral wool material, to
facilitate placement thereof 1nto the safing slot adjacent one
another.

In a most preferred embodiment, the thermally resistant
flexible mineral wool of the second element 1s a mineral
wool bat insulation having a 3 inch thickness, 8-pct density,
installed with no compression.

The third element of the dynamic, thermally insulating
and sealing system according to the present invention 1s
comprised of a thermally resistant maternial for insulating
positioned 1n the safing slot. The third element includes an
inner primary end surface positionable 1 abutment with
respect to the outer edge of the floor for sealing thereadja-
cent; an outer primary end surface positionable in abutment
with respect to the mner primary end surface of the second
clement and spatially disposed from the 1nner surface of the
first element; and a lower primary and an upper primary
surface extending between the opposing edges of the first
clement.

It 1s preferred that the third element comprises a thermally
resistant material for insulating positioned 1n the safing slot,
preferably a thermally resistant flexible material such as a
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mineral wool material, to facilitate placement thereof into
the safing slot adjacent to the second element.

In a most preferred embodiment, the thermally resistant
flexible mineral wool of the third element 1s a flexible
mineral wool material installed with fibers running parallel
to the outer edge of the floor. Moreover, 1t 1s preferred that
a min. 4 inch thick, 4-pct density, mineral wool bat 1nsula-
tion 1s employed 1n the system of the present invention and
most preferably imstalled with 25% compression.

According to the present invention, the second element
and the third element each comprise a thermally resistant
flexible mineral wool material to facilitate placement thereof
into the safing slot and the cavity-like profile of the first
clement adjacent one another. The second and third element
facilitate maintaining of abutment within the first element
and the safing slot, and hence are independent responsive to
thermal deforming of the interior wall surface.

The second and third element are simply hold by friction
fit and compression 1n the safing slot and adjacent cavity-
like profile of the first element. In case the plate 1s positioned
in a unitized panel, the second element needs to be fastened
to the first element by impaling pins, nails, bolts, screws or
the like.

In the embodiment wherein the first element 1s comprised
ol a plate having opposing edges and an 1inner and an outer
surface, and wherein the plate has a moment of 1nertia, the
plate provides the rnigidity so that the compression of the
thermally resistant material for insulating 1s maintained.

However, in the embodiment, wherein the plate has no
moment of inertia that 1s suflicient enough to keep the
second and third element in place, the dynamic, thermally
insulating and sealing system may further comprise a fourth
clement for supporting and attaching the first element with
respect to an mner facing side of the vertical framing
member of the curtain wall construction, wherein the fourth
clement has a substantially L-shaped profile and includes
elements for attachment. The first element, the fourth ele-
ment and/or parts of the framing members as such, may so
form a cavity-like profile. This cavity-like profile serves the
purpose of receiving a thermally resistant material for insu-
lating. These supporting and attachment elements may also
be used optionally when employing a plate that has a
moment of inertia that i1s suflicient enough to keep the
second and third element 1n place.

It 1s preferred that the fourth element of the dynamic,
thermally insulating and sealing system 1s comprised of a
non-combustible matenal, preferably a metal material, most
preferably steel. In a particular preferred embodiment of the
present invention, the fourth element 1s an angle bracket
made from a 12 or 18 gauge galvanized steel material or
aluminum, such as an extruded aluminum. In a most pre-
terred embodiment, a first leg of the angle bracket has a
length of at least 1 inch and a second leg of the angle bracket
has a length of at least 1 inch. Dimensions and geometric
design of the fourth element may be varied and adapted to
address joint width and mullion location 1n a degree known
to a person skilled 1n the art.

In a preferred embodiment of the present invention, the
fourth element has attachment regions for facilitating attach-
ment with respect to the vertical framing member and the
first element within the spandrel area of the curtain wall
construction. Preferably, the fourth element of the dynamic,
thermally insulating and sealing system, comprises elements

for attachment, as defined above, extending through the
fourth element and are attached to the inner side of the

vertical framing member. However, any other suitable
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attachment region may be chosen as long as maintenance of
complete sealing of the safing slot 1s guaranteed.

According to the present invention, the dynamic, ther-
mally insulating and sealing system may further comprise an
additional element comprised of a thermally resistant mate-
rial for isulating positioned in the safing slot 1n abutment
with respect to the vertical framing member, 1.e. located 1n
front of the vertical framing member.

It 1s preferred that the thermally resistant material for
insulating of the additional element, 1s a thermally resistant
flexible material such as a mineral wool material, to facili-
tate placement thereof into the safing slot and 1n front of the
vertical framing member.

In a particular preferred embodiment of the present inven-
tion, the additional element 1s integrally connected to the
third element and made of a thermally resistant flexible
mineral wool material installed with fibers running parallel
to the outer edge of the floor. Moreover, 1t 1s preferred that
a 12 inch long, 4-pct density, mineral wool bat insulation 1s
centered at the vertical framing member, 1.e., mullion, and
installed with 25% compression and depth to overcome the
slab thickness. This installation 1s also referred to as the
integrated mullion cover.

In a particular preferred embodiment of the present inven-
tion, the thermally resistant flexible mineral wool matenal of
the third element 1s installed continuously and 1n abutment
with respect to the outer edge of the floor, the second
clement, and the interior facing surface of the vertical
framing member.

It 1s preferred that the upper as well as the lower primary
surfaces of the second and third element of the dynamic,
thermally insulating and sealing system according to the
present invention are flush with respect to the upper and
lower side of the floor, and the opposing edges of the plate,
respectively.

According to the present invention, the dynamic, ther-
mally imnsulating and sealing system may further comprise an
outer fire retardant coating positioned across the third ele-
ment and the adjacent portions of the at least one vertical and
at least one horizontal framing member of the curtain wall
construction and the floor located thereadjacent. The sealing
characteristics of the construction shown in the present
invention are significantly enhanced by the application of
such fire retardant coating.

Generally, such fire retardant coatings are applied by
spraying or other similar means ol application. Such fire
retardant coatings, 1n particular outer fire retardant coatings,
are for example firestop joint sprays, preferably based on
water, and seli-leveling silicone sealants. For example, Hilti
Firestop Joint Spray CFS-SP WB can be used as an outer fire
retardant coating 1n accordance with the present invention.
In one preferred embodiment of the present invention the
outer fire retardant coating 1s a water-based or silicone-based
outer fire retardant coating, preferably a firestop joint spray.
The outer fire retardant coating that can be applied 1n the
system of the present invention 1s preferably in the form of
an emulsion, spray, coating, foam, paint or mastic.

According to one embodiment of the present invention, 1t
1s preferred that the outer fire retardant coating has a wet film
thickness of at least /s inch. Additionally, it 1s preferable that
the outer fire retardant coating covers the top of the ther-
mally resistant flexible mineral wool material overlapping
the outer edge of the floor and the interior face of the at least
one vertical and at least one horizontal framing member
surface of the curtain wall construction by a min. of V2 inch.
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The outer fire retardant material can be applied across the
third element and the adjacent areas of the interior wall
surtace and floor.

According to the present invention, the dynamic, ther-
mally insulating and sealing system may further comprise a
silicone sealant, preferably a firestop silicone, in order to
restrict air movement and to serve as a vapor barrier. The
application of a silicone sealant allows the usage of an
unfaced curtain wall 1nsulating material, 1.e., mineral wool
without any foil or tape around the outside, in particular in
cases, where the cavity-like profile consists of more the one
pieces.

According to the present invention, the dynamic, ther-
mally insulating and sealing system 1s initially installed
within the zero spandrel area of a glass curtain wall con-
struction.

In a first step, the first element 1s fastened to a framing
member. In a preferred embodiment, a lip of the first
L-shaped member 1s 1nstalled and fastened to the bottom of
the horizontal framing member using the elements for
attachment, preferably self-drilling screws. Once the first
member 1s 1nstalled, optionally a fourth member with
respect to the vertical framing member 1s 1nstalled 1n case
the plate has no moment of inertia that 1s suflicient enough
to keep a second and third element 1n place. The first element
1s 1nstalled such that the outer surface of the first element 1s
positioned spatially disposed from the interior wall surface
of the curtain wall construction, preferably spatially dis-
posed from the inner surface of the vision glass nfill.

In a second step, the second element, preferably 8-pct

density, unfaced mineral wool—also referred to as unfaced
curtain wall msulation—is friction-fitted or fastened to an
iner facing surface of the first element by impaling pins,
nails, bolts, screws or the like. The outer primary end surface
1s positioned 1 abutment with respect to the inner surface of
the first element, the inner primary end surface 1s positioned
spatially disposed from the outer edge of the floor, and the
lower primary and the upper primary surface extend
between the opposing edges of the first element.

In a third step, the third element, preferably mineral wool
with 4 inch depth 1s continuously installed with 25% com-
pression 1nto the safing slot with its inner primary end
surface positioned 1n abutment with respect to the outer edge
of the floor and its outer primary end surface positioned 1n
abutment with respect to the inner primary end surface of the
second element and spatially disposed from the inner surface
of the first element. The lower primary and the upper
primary surface extended extending between the opposing
edges of the first element.

In a fourth step, a fire retardant coating 1s applied across
the third element and the adjacent portions of the at least one
vertical and at least one horizontal framing member of the
curtain wall construction and the floor located thereadjacent.
Said fire retardant coating, in particular, the outer fire
retardant coating, may be for example a silicone-base fire
retardant coating, such as Hilti CFS-SP WB or SIL firestop
joint spray having a wet thickness of at least s inch. The
outer fire retardant coating covers the top of the thermally
resistant flexible mineral wool material overlapping the
outer edge of the floor and the interior face of the at least one
vertical and at least one horizontal framing member surface
of the curtain wall construction by a min. of /2 inch.

When 1nstalling, the msulating elements are compressed
to varying degrees, but normally compressed to approxi-
mately 25% 1n comparison to a standard of 33%. This
compression will cause exertion of a force outwardly against
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the other elements of the system in order to expand out-
wardly to fill voids created in the safing slot.

The dynamic, thermally insulating and sealing system
according to the present invention 1s preferably for use with
a building construction defined by an interior wall surface
including one or more framing members and at least one
floor spatially disposed from the interior wall surface of the
curtain wall construction defining the safing slot extending
between the interior wall surface of the curtain wall con-
struction and an outer edge of the floor.

In particular, the building construction comprises a
dynamic, thermally insulating and sealing system for eflec-
tively thermally insulating and sealing of the safing slot as
defined above.

It 1s preferred that the building construction comprises a
curtain wall construction that 1s comprised of a vision glass
infill and at least one vertical and at least one horizontal
metal framing member.

The dynamic, thermally insulating and sealing system
according to the present mvention moreover serves as a
construction part when building up unitized panels. In
particular, the first and the second element are used as a
pre-fabricated device for use within a unitized panel con-
struction. The first element 1s preferably 1nstalled during the
build-up of the unitized panel. Generally, unitized panels are
built from one side of the finished product, usually glass
side.

A unitized curtain wall panel production allows the cur-
tain wall manufacturers to install all required curtain wall
components ofl site and then ship the complete unitized
panel onsite for an easy quick installation on to the building.

The following steps are completed while the panel 1s
manutactured on a flat horizontal surface. First, the frame of
the unitized panel (1.e. mullions, upper transom, lower
transom) 1s built up. In a second step, the first element and
optionally the fourth element are installed to the unitized
panel with the appropriate fasteners in a similar manner as
described above. The glass 1s 1nstalled to the unitized panel
and then the panel 1s tlipped over to gain proper access to the
first element m order to optionally install the thermally
resistant material for insulating (second element). This com-
plete unitized panel with zero spandrel insulation 1s then
delivered and hung at the jobsite. Once the panels are hung
and adjusted, the thermally resistant matenial for insulating
(third element) 1s installed 1n the curtain wall joint, 1.¢. safing
slot. After the thermally resistant material 1s properly
installed, the outer fire retardant coating 1s applied to the top
surtface.

The dynamic, thermally nsulating and sealing system of
the present invention 1s also for acoustically insulating and
sealing of a safing slot of a curtamn wall structure. The
material used for insulating may be of a sound resistant
and/or air tight material, such as a mineral wool material
coated with an acrylic- or silicone-based material, rubber-
like material or a foam, such for example an elastomeric
interlaced foam based on synthetic rubber (Armaflex), a
polyethylene foam, a polyurethane foam, a polypropylene
foam or a polyvinyl chloride foam.

While the invention 1s particularly pointed out and dis-
tinctly described herein, a preferred embodiment 1s set forth
in the following detailed description which may be best
understood when read 1n connection with the accompanying
drawings.

In FIG. 1 1s shown a side cross-sectional view of an
embodiment of the dynamic, thermally isulating and seal-
ing system between the outer edge of a floor and the interior
wall surface when initially installed and attached to a
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horizontal framing member (transom at floor level, 1.e. zero
spandrel) 1n a curtain wall construction, wherein the vision
glass extends to the finished floor level below—-glass curtain
wall construction. In particular, the dynamic, thermally
insulating and sealing system 1s initially installed within the
zero spandrel area of a glass curtain wall construction,
defined by an interior wall surface 1 including one or more
framing members, 1.e., vertical framing member—mullion
2—and horizontal framing member—transom 3—which 1s
located at the tloor level, and at least one floor 4 spatially
disposed from the interior wall surface 1 of the curtain wall
construction defining the safing slot 5 extending between the
interior wall surface 1 of the curtain wall construction and an
outer edge 6 of the tloor 4. The framing members 2 and 3 are
infilled with vision glass 7 extending to the finished floor
level below. The dynamic, thermally insulating and sealing
system of the present invention comprises a first element 8
comprised of a non-combustible material for receiving a
thermally resistant material for insulating a second element
9 (not shown in FIG. 1) comprised of a thermally resistant
material for insulating positioned in the first element 8, and
a third element 10 comprised of a thermally resistant mate-
rial for insulating positioned in the safing slot. Further, the
dynamic, thermally insulating and sealing system of the
present invention comprises a fourth element 11 (not shown
in FIG. 1) for supporting and attaching the first element with
respect to an mner facing side 12 of the vertical framing
member 2 of the curtain wall construction, in particular, 1f a
plate 1s used having no moment of 1nertia suflicient enough
to keep the second and third element 1n place. In FIG. 1, the
first element 8 1s comprised of a non-combustible material,
such as metal, preferably made from an 18 gauge galvanized
steel matenal, and 1s a plate having opposing edges and an
inner and an outer surface, and wherein the plate has a
moment of inertia that 1s suflicient enough to keep the
second and third element 1n place, wherein the plate 1s
recessed at least 2 inch from an inner side of the framing
member 2, 3 and extending at least 5 inch below the vertical
framing member 2. The at least one supplemental element
20 for attaching of the first element 8 with respect to a
bottom side of the horizontal framing member 3 of the
curtain wall construction. The supplemental element 20 1s
preferably a No. 10 self-drilling sheet metal screw, such as
a #10 hex-head self-drilling self-tapping sheet metal screw.
The supplemental element 20 of the first element 8 for
attaching extends through a lip of the first element 8 and 1s
attached to the bottom of the horizontal framing member 3
ol the curtain wall construction. The outer surface of the first
clement 8 1s positioned spatially disposed from the interior
wall surface of the curtain wall construction, especially
spatially disposed from the inner surface of the vision glass
infill 7. The second element 9 (not shown) 1s comprised of
a thermally resistant material for insulating positioned 1n the
first element 8. The second element 9 includes an outer
primary end surface positionable 1n abutment with respect to
the inner surface of the first element 8; an mner primary end
surface positionable spatially disposed from the outer edge
6 of the floor 4 for sealing thereadjacent; and a lower
primary and an upper primary surface extending between the
opposing edges of the first element 8. The thermally resistant
material for msulating of the second element 9, 1s mineral
wool, preferably a min. 8-pct density unfaced curtain wall
insulation having a thickness of 3 inch, and installed within
the cavity of first element 8. The third element 10 of the
dynamic, thermally insulating and sealing system 1s com-
prised of a thermally resistant material for 1nsulating posi-
tioned 1n the safing slot. The third element includes an inner
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primary end surface positionable 1n abutment with respect to
the outer edge 6 of the tloor 4 for sealing thereadjacent: an
outer primary end surface positionable 1n abutment with
respect to the inner primary end surface of the second
clement 9 and spatially disposed from the inner surface of
the first element 8; and a lower primary and an upper
primary surface extending extending between the opposing
edges of the first element 8. The thermally resistant material
for insulating of the third element 10, 1s mineral wool,
preferably having a min. 4-pct density and a thickness of 4
inch. Not shown 1n FIG. 1 1s that the thermally resistant
flexible mineral wool material of the third element 10 1s
installed with fibers running parallel to the outer edge 6 of
the floor 4. In FIG. 1, an outer fire retardant coating 37 1s
positioned across the third element 10 and the adjacent
portions of the at least one vertical 2 and at least one
horizontal framing member 3 of the curtain wall construc-
tion and the tloor 4 located thereadjacent 1n order to further
maintain a complete seal extending within the safing slot 5
in those conditions where the interior wall surface 1 has
expanded beyond the lateral expansion capability of the
isulating elements.

FIG. 2 shows a side cross-sectional view of another
embodiment of the dynamic, thermally insulating and seal-
ing system, between the outer edge of a floor and the interior
wall surface when 1nitially mstalled and attached addition-
ally to a vertical framing member (mullion) 1n a curtain wall
construction, wherein the vision glass extends to the finished
floor level below. FIG. 2 shows the same components of the
system as described for FIG. 1, but the plate (first element
8) has no moment of inertia suflicient enough to keep the
second and third element 1n place. In this case, the dynamic,
thermally insulating and sealing system comprises a fourth
clement 11 for supporting and attaching the first element 8
with respect to an inner facing side 12 of the vertical framing
member 2 of the curtain wall construction, wherein the
fourth element 11 has a substantially L-shaped profile and
includes elements for attachment 29. The fourth element 11
1s comprised ol a non-combustible material, preferably a
metal material, most preferably steel. As shown in FIG. 2,
the fourth element 11 1s an angle bracket. The elements for
attachment 29 are No. 10 self-drnilling sheet metal screws,

preferably #10 hex-head self-drnilling self-tapping sheet
metal screws. The remaining components are the same as for
FIG. 1.

It should be appreciated that these embodiments of the
present invention will work with many different types of
insulating materials used for the second element and third
clement as well as diflerent types of the non-combustible
material used for the first and fourth element as long as the
material has effective high temperature isulating character-
1stics. Each unitized panel manufacturer/curtain wall manu-
facturer/constructor has its own architectural design, which
requires minor adjustments to the construction process.
These include but are not limited to the water-tight gaskets,
anchor bracket attachment method, and mullion/transom
design.

It has been shown that the simplified dynamic, thermally
insulating and sealing system of the present invention
decrease the complexity in the manufacturing of unitized
panels and reduces significantly the cost of materials
employed.

It has been further shown, that the dynamic, thermally
insulating and sealing system of the present invention for
sealing between the edge of a floor and an interior wall
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surface of a glass curtain wall construction maintains sealing
of the safing slots surrounding the floor of each level 1n a
building.

It has been demonstrated that the dynamic, thermally
insulating and sealing system for a glass curtain wall struc-
ture of the present mvention i1s capable of meeting or
exceeding existing fire test and building code requirements
including existing exceptions. In particular, the system pre-
vents the spread of fire when vision glass of a curtain wall
structure extends to the finished floor level below, thereby
addressing the architectural limitation of the width of a
column or spandrel beam or shear wall behind the curtain
wall. Additionally, maintaining safing insulation between
the floors of a residential or commercial building and the
exterior curtain wall responsive to various conditions includ-

ing fire exposure 1s guaranteed.

The system according to the present invention can be
pre-installed from one side, which maintains the safing
insulation between the tloors of a residential or commercial
building and the glass curtain wall responsive to various
conditions, including fire exposure and exposure to move-
ment, and maximizes safing isulation at a minimal cost.
The system can be easily installed within a safing slot,
where, for example, access 1s only needed from one side,
implementing a one-sided application.

In particular, the system according to the present inven-
tion provides for the employment of reduced curtain wall
insulation to only 5-6 inch height, resulting in up to 40%
curtain wall material savings to the closest 10 inch spandrel
system. Further, no top horizontal transom cover 1s needed
for maximum vision glass/architectural exposure top of slab.
Another great advantage of the dynamic, thermally 1nsulat-

ing and sealing system of the present invention 1s that
mineral wool 1s not exposed and does not need to be superior
water resistant from all directions, no fiber distribution can
occur to the air and no mineral wool 1s visible for architec-
tural looks. Further, no stiffeners, hat channel, weld pins or
similar means are needed to install/fasten the insulation,
rather 1t can be simply fitted by friction fit. Additionally, the
mineral wool 1s stalled with only 23% compression,
whereas standard systems require 33% compression.

It has been also shown that a building construction 1s
provided comprising such a dynamic, thermally insulating
and sealing system for eflectively thermally insulating and
sealing of the safing slot between a glass curtain wall
structure and the edge of a floor, 1n particular within the zero
spandrel area, wherein the vision glass of a curtain wall
structure extends to the finished floor level below, thereby
creating a continuous fireproofing seal extending from the
outermost edge of the tloor to the curtain wall structure and,
in particular, to abutment with the interior wall surface.

Further, the dynamic, thermally insulating and sealing
system 1s not limited to a specific joint width or spandrel
height; installation on the face of the transom 1s possible.

It has been shown that the system can be installed nto a
unitized panel, making 1t easier for the mnstallers to build up
the curtain wall on the jobsite. A unitized curtain wall panel
production allows the curtain wall manufacturers to install
all required curtain wall components off site and then ship
the complete unitized panel onsite for an easy quick instal-

lation on to the building.

As such, the dynamic, thermally insulating and sealing
system of the present invention provides a system for
cllectively maintaining a complete seal 1n a safing slot when
utilizing a glass curtain wall construction, vision glass
extends to the finished floor level below.
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The curtain wall design of the present invention clearly
simplifies fire protection installation and can be used to add
additional insulation for other mechanical purposes, such as
for example STC, R-value, and the like.

Finally, it has been shown that the dynamic, thermally
insulating and sealing system according to the present
invention 1s also for acoustically insulating and sealing of a
saling slot of a curtain wall structure.

While particular embodiments of this invention have been
shown 1n the drawings and described above, 1t will be
apparent that many changes may be made in the form,
arrangement and positioning of the various elements of the
combination. In consideration thereof, 1t should be under-
stood that preferred embodiments of this invention disclosed
herein are intended to be illustrative only and not intended
to limit the scope of the invention.

The mvention claimed 1s:

1. A dynamic, thermally insulating and sealing system for
cllectively thermally nsulating and sealing of a safing slot
within a building construction having a curtain wall con-
struction defined by an interior wall surface including at
least one vertical and at least one horizontal framing mem-
ber and at least one tloor spatially disposed from the interior
wall surface of the curtain wall construction defining the
safing slot extending between the interior wall surface of the
curtain wall construction and an outer edge of the floor,
comprising:

1) a first element comprising a non-combustible material
for recerving a thermally resistant material for insulat-
ing, wherein the first element has a cavity-shaped
profile, comprising;:

a) a web section having opposing edges and an 1nner
and an outer surface;

b) a pair of outwardly extending side sections con-
nected to the web section, wherein each side section
has an outer and an 1nner surface, a proximal end and
a distal end, wherein the proximal end of each side
section 1s connected to one of the opposing edges of
the web section, and wherein the side sections are
substantially parallel and coniront each other; and

¢) at least one supplemental element for attaching of the
first element with respect to a bottom side of the
horizontal framing member of the curtain wall con-
struction,

11) a second element comprising a thermally resistant
material for nsulating positioned 1n the first element,
wherein the second element includes:

a) an outer primary end surface positionable 1 abut-
ment with respect to the mner surface of the web
section of the first element;

b) an mner primary end surface positionable spatially
disposed from the outer edge of the floor for sealing
thereadjacent; and

c) a lower primary and an upper primary surface
extending between the proximal and distal ends of
the pair of the outwardly extending sidewalls of the
first element and 1n abutment with respect to the
inner surtace of each of the outwardly extending side
sections, and

111) a third element comprising a thermally resistant mate-
rial for msulating positioned 1n the safing slot, wherein
the third element includes:

a) an mmner primary end surface positionable 1 abut-
ment with respect to the outer edge of the floor for
sealing thereadjacent;

b) an outer primary end surface positioned 1n abutment
with respect to the mner primary end surface of the
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second element and spatially disposed from the 1nner
surface of the web section of the first element; and
¢) a lower primary and an upper primary suriace
extending between the distal end of each of the
outwardly extending sidewalls of the first element
and the outer edge of the floor,
wherein the cavity-shaped profile 1s a substantially
U-shaped profile, and
wherein the curtain wall construction comprises a vision

glass 1nfill.

2. The dynamic, thermally insulating and sealing system
according to claim 1, wherein the dynamic, thermally 1nsu-
lating and sealing system further comprises a fourth element
for supporting and attaching the first element with respect to
an mner facing side of the vertical framing member of the
curtain wall construction, wherein the fourth element has a
substantially L-shaped profile and includes elements for
attachment.

3. The dynamic, thermally insulating and sealing system
according to claim 1, wherein the first element comprises a
metal material.

4. The dynamic, thermally insulating and sealing system
according to claim 3, wherein the metal material 1s an 18
gauge galvanized steel material.

5. The dynamic, thermally insulating and sealing system
according to claim 1, wherein the first element consists of a
first L-shaped member and a second L-shaped member
connected to each other to form the cavity-shaped profile of
the first element.

6. The dynamic, thermally nsulating and sealing system
according to claim 1, wherein the second element and the
third element each comprise a thermally resistant flexible
mineral wool material to facilitate placement thereof into the
saling slot and the cavity-shaped profile of the first element
adjacent one another.

7. The dynamic, thermally insulating and sealing system
according to claim 6,

wherein the thermally resistant flexible mineral wool of

the second element 1s a mineral wool bat insulation
having a 3 inch thickness, 8-pct density, installed with
no compression, or

the thermally resistant flexible mineral wool of the third

clement 1s a mineral wool bat insulation having 4 inch
thickness, 4-pct density, mstalled with 25% compres-
sion, as compared to the third element when uncom-
pressed,

or both.

8. The dynamic, thermally insulating and sealing system
according to claim 1, wherein the elements for attaching are
selected from the group consisting ol pins, expansion
anchors, screws, screw anchors, bolts and adhesion anchors.

9. The dynamic, thermally insulating and sealing system
according to claim 1, wherein the at least one supplemental
clement for attaching extends through the upper outwardly
extending side section of the first element and 1s attached to
the bottom side of the horizontal framing member of the
curtain wall construction.

10. The dynamic, thermally mnsulating and sealing system
according to claim 1, further comprising an outer fire
retardant coating positioned across the third element and the
adjacent portions of the at least one vertical and at least one
horizontal framing member of the curtain wall construction
and the floor located thereadjacent.

11. The dynamic, thermally insulating and sealing system
according to claim 10, wheremn the outer fire retardant
coating has a wet film thickness of at least s inch.
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12. The dynamic, thermally 1nsulating and sealing system
according to claim 10, wheremn the outer fire retardant
coating covers the top of the thermally resistant flexible
mineral wool material overlapping the outer edge of the
floor and the interior face of the at least one vertical and at
least one horizontal framing member surface of the curtain
wall construction by a min. of %2 inch.

13. The dynamic, thermally 1nsulating and sealing system
according to claim 10, wheremn the outer fire retardant
coating 1s a water-based or silicone-based outer fire retardant
coating.

14. The dynamic, thermally 1nsulating and sealing system
according to claim 13, wheremn the outer fire retardant
coating 1s 1n the form of an emulsion, spray, coating, foam,
paint or mastic.

15. The dynamic, thermally 1nsulating and sealing system
according to claim 1,

wherein the pair of outwardly extending side sections of

the first element has a length of about 3 inch from the
proximal end to the distal, or

wherein the web section of the first element has a length

of about 6 inch from one of its opposing edges to the
other one of 1ts opposing edges,

or both.

16. The dynamic, thermally 1nsulating and sealing system
according to claim 1, wherein the outer surface of the web
section of the first element 1s positioned spatially disposed
from the interior wall surface of the curtain wall construc-
tion.

17. The dynamic, thermally 1nsulating and sealing system
according to claim 1, wherein the first and the second
clement are used as a pre-fabricated device for use within a
unitized panel construction.

18. The dynamic, thermally 1nsulating and sealing system
according to claim 1, for acoustically insulating and sealing
ol a safing slot of a curtain wall structure.

19. The dynamic, thermally 1nsulating and sealing system
according to claim 1, wherein the first element 1s not coupled
to the floor.

20. The dynamic, thermally 1nsulating and sealing system

according to claim 1, wherein the outwardly extending side
sections are of equal length.

21. A building construction having a curtain wall con-
struction defined by an interior wall surface including one or
more Iraming members and at least one floor spatially
disposed from the interior wall surface of the curtain wall
construction defining a safing slot extending between the
interior wall surface of the curtain wall construction and an
outer edge of the floor, comprising a dynamic, thermally
insulating and sealing system for eflectively thermally 1nsu-
lating and sealing of the safing slot, wherein the dynamic,
thermally 1nsulating and sealing system comprises:

1) a first element comprising a non-combustible material
for recerving a thermally resistant material for insulat-
ing, wherein the first element has a cavity-shaped
profile, comprising:

a) a web section having opposing edges and an 1nner
and an outer surface;

b) a pair of outwardly extending side sections con-
nected to the web section, wherein each side section
has an outer and an 1nner surface, a proximal end and
a distal end, wherein the proximal end of each side
section 1s connected to one of the opposing edges of
the web section, and wherein the side sections are
substantially parallel and coniront each other; and
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¢) at least one supplemental element for attaching of the
first element with respect to a bottom side of the
horizontal framing member of the curtain wall con-
struction,

11) a second element comprising a thermally resistant
material for insulating positioned 1n the first element,
wherein the second element includes:

a) an outer primary end surface positionable 1n abut-
ment with respect to the mner surface of the web
section of the first element;

b) an mner primary end surface positionable spatially
disposed from the outer edge of the floor for sealing

thereadjacent; and

c¢) a lower primary and an upper primary suriace
extending between the proximal and distal ends of
the pair of the outwardly extending sidewalls of the
first element and 1n abutment with respect to the
inner surface of each of the outwardly extending side
sections,

111) a third element comprising a thermally resistant mate-
rial for msulating positioned 1n the safing slot, wherein
the third element includes:

a) an mner primary end surface positionable 1n abut-
ment with respect to the outer edge of the floor for
sealing thereadjacent;
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b) an outer primary end surface positioned 1n abutment
with respect to the mner primary end surface of the
second element and spatially disposed from the inner
surface of the web section of the first element; and

c¢) a lower primary and an upper primary surface
extending between the distal end of each of the
outwardly extending sidewalls of the first element
and the outer edge of the floor,

1v) a fourth element for supporting and attaching the first
clement with respect to an inner facing side of the
vertical framing member of the curtain wall construc-
tion, wherein the fourth element has a substantially

L-shaped profile and includes elements for attachment,

and

v1) an outer fire retardant coating positioned across the
first element and the adjacent portions of the interior
framing member of the curtain wall construction and
the floor located thereadjacent,

wherein the cavity-shaped profile 1s a substantially
U-shaped profile, and

wherein the curtain wall construction comprises a vision
glass nfill.




	Front Page
	Drawings
	Specification
	Claims

